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1. ThePurpose ofa Lake Watershed Action Plan

A Lake Watershed Action Plan (LVWARan assessment and planntogl that identifiesthe greatest
threats to the lake ecosysterhWAPs ardesigned tddentify andcommunicate the problems and

solutionswithin a lake watershed to best protect water quality, wildlife
habitat I YR G KS f I { S QaTheSephdadsver Berqudstids f
G datissues threaten the health of our lake the mésk Y R ¢ ¢ K I (i
R2 Fo2dzi GKSYKE

Why Conduct a LWAP?

According to a U.S. Environmental Protection Agency (USEPA) study of
across the country, the healthaf SNy 2 y 1 Qa I 1Sa KI
lower than both the northeast region and the national average in terms ¢
percent of shoreland that is either in fair or poor condition, as measured
the extent of clearing, lawns, and development near the shoeeMihen a
fr18Qa ylFidzNIt @S3aSarirzy Aa NBY
surfaces fish and wildlife habitat degrades, shores erode, nutrient loadin
the lake increasesThese factors makibe lake is more vulnerable to water
guality problemssuch as algae blooms. Cleared shores are also more

susceptible to erosion during flood events.

A Watershedi s é
All the land area that
drains to a common
body of water, like
streams and runoff
from all the land uses
in the area draining to
Coles Pond, pictured
below, in Jamaica,

. r‘—"‘\u,

LJ I

In addition to the threats from shoreland development, lakes receive stormwater runoff from other land
uses in the watershed, including roadways. Each laké$asvn set of public roads, private roads, and

RNAQGSgléa yR K2¢g GKSaS

FNB YIylF3ISR gAff

KI @8

determine the extent of impact from road systems on lake water quality and highlight the stretches in

most neal for improvement to reduce erosion and runoff.

Another source of potential pollutants into the lake is through tributary flow anditmpof phosphorus

and sedimeninto a lake which can fuel aquatic plant beds, negatively impact recreational use,aahd le

i2 AYONBI&ada Ay | t11804

v dzii N& Sy i

f SoStaxz

the tributaries of concern will be determined through a LWAP and planning can occur to mitigate any

identified issues.

Ultimately, the purpos®f a LWAP is to provide clear
guidance on the steps for protecting a lake and its

watershed and maintaining or improving its current
O2yRAGAZ2Yy® 2KSYy | f11SQa |

they are accustomed to in these water bodies, such as [
recreation, aquatic habitat, and aesthetic conditions. £
Anticipated Outcomes

LWAPs are designed to answer specific concerns abou
each lake, for example, what land uses within the ‘

watershed cause the greatestress to a lake ecosystem. Each lake has different land use patterns and
understanding exactly which ones are causing degradation to the lake will help guide restoration and

protection efforts. The LWAP assesses and compares the varying land uses atespaanking of the

greatest threats to the lake along with recommendations for fixing the problems. A LWAP combines an
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FaaSaaySyd 2F% I t115SQa akK2NBflyRY (NAROdzilI NASaz |y
individual planning guide that prittizes restoration and protection actions for that lake. A LWAP can

Ffa2 KStLI ARSyYyGATe OdzydzZ F dAGS AYLI Oda 2y | tF1S S
OAIIASNI LIAOGAz2NBE YR ARSYyiGATFe aAildz (maeby kadiggikdS NB (1 KS
declines in lake health.

I [21t A& Ly Ay@SadAaalridrazy Ayidz2 LRGOESYOGAlFT GKNBFGa
be participatory with the lake association or similz

local organizations, lake users, shoreland owners

the Town, and other stakeholders or interested

groups and people. A LWAP Final Report will als

include a list of prioritized problems and solutions

as well agprovide a table of projects. This

prioritized list of projects and strategies is

intended to addras the sources of pollution and

habitat degradation identified in the assessment,

with some of these projects benefitting from

preliminary ecological and conceptual design worte

as part of the LWAP development process. The LZQe Sunrise,{)r.

prioritized list of projects caregd into the DEC m

Watershed Projects Database and be considered for funding under the Clean Water Initiative Program
6/2Lt0v YR 20KSNJ a2d2NDSa® DAGSY /2Lt Qa F20dza 2y Y
contained in Total Maximum Daily Load (TNMBhosphorus Reduction Plans, a project must have a

primary objective of water quality improvement if is to be considered for CWIP funding. The LWAP may

also contain recommendations to preserve natural features and functions of a lake and its watershed,
encourage use of low impact green stormwater infrastructure, and maintain the aesthetic and

recreational uses of lakes.

2. Objectives

FourMain Objectives The LWAP GOAL

1.t NP RdzOS | NBLR2NI oFaSR 2y | ThegoalofalWAPisto 15SQa ¢

evaluate water quality conditions

identifies the primary sources @fater quality and habitat _
and related stressors in a lake

degradation impacting the lake condition, including the health
the shoreland buffer and sources of phosphorus and sediment
loading to the lake. The LWAP Report will include a ranking of
greatest threats to a lake and begilstions to mitigate the
issues.

2. Involve community members in learning how they are the
most essential solution for clean and healthy lakes. In most
watersheds, more than 85 percent of land is privately owned a
without public participation in the LWP process, few solutions
can be applied without private property participation.

and its watershed to identify the
greatest threats to the lake
ecosystem, including sources of
increased stormwater runoff and
associated sediment and
nutrients as well as other
important stressors such as
invasive species, habitat loss,
erosion, and other threats that
may lead to loss or degradation
of defined uses under the
Vermont Water Quality
Standards.

Vermont Department of Environmental Conservation, Watershed Management Division, Lake and Watershed Action Plan
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3. Within thereport, provide a mawith an estimate of relative sediment and phosphorus load from
SIFOK 2F GKS LINARYI NE &asS O lakeNEhé L\Wnghould stiive th &ixé ¢ | G SN& K
existing load estimates if available from an existing study or TMDL.

4.|dentify and Prioritizeat least 30 projectsincluding shorelan8MPsthat can be implemented in the
lake watershed to address lake stressdoritize these projects using evaluation criteria based on
relative phosphorus loadingyater quality benefitsproject feasibility maintenance requirements
costs and any additional benefit<Createconceptual designs (roughly 30% designfoumber of
priority projects identified in the contract.

ExamplepreviousLWAPs can be found on the Lakes and
Ponds Program website

LWAP Approach Uses
Scientific Method

3. Processc Tasks and Deliverables

1. Ask a Question

For most LWAPs, the question being
asked is fivhat are the greatest threats to
the health of the lake ecosystem, including
degrading water quality and wildlife
habitat?0

Essential Elements to Conducting a LWAP

1. Assemble a TeanFrom the start, this effort needs
local interest andgsupport,and the process must be
participatory, ledointly a lake association with input
from town conservation or @inning commissign
conservation partnersdonservationDistricts or
River AssociationsSate Agency expertise and
possible fundingconsulting expertiseand other
concerned parties.

2. Design Methods
A Collect and compile existing
monitoring data, GIS and other
spatial data information on land
use, climate, and topography.
A Conduct field surveys along the
shoreland, roadways and

o With your team, create a detailed workplan lsiEr e,
and timeline.
o 2t R | Lzt AO &1 A O | Assessments should identify sources of y OA G ¢

stormwater pollution and the land uses
that cause or contribute to stormwater
pollution and wildlife habitat loss.

local stakeholders to review the workplan.
You will need to provide meeting minutes a
a deliverable.

o If necessary, some steps may require 3. Tally Results

subcontrating which will require you to
provide of a statement of reasoning for the
contractor selection as a deliverable.

. Office PreparationUs GlSand other spatial
analysis tools, like the ANR Atksd LDARmagery,
VTDEC water quality datand other resoutces to
gather existing information about land uses and
water quality conditions in the watershedhis will
helpto define and describe the watershed atal
guideyourfield survey work.
0 Create a watershed data library that include
a reference sectiorMaps and spatial
analysis of potential field assessment site

The results of the study should answer the
initial question i what are the biggest
threats to the lake ecosystem? i and
identify projects that can be implemented
to address these problems.

4. Analysis and Communication
Communication is essential to the success
of these plans. The more public
engagement and participation throughout
the LWAP process, the more anticipation
for hearing the results. Action steps should
be clearly and publicly conveyed from the
results of the LWAP.

Vermont Department of Environmental Conservation, Watershed Management Division, Lake and Watershed Action Plan
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locations, segmented road network, and hydrologically connected road segments.

o Create @ ANR Atlas Locator Map of the watershedcator maps need to be submitted
for each projecidentified under an assessment or planning grant. Locator maps must
be created using the ANR Atlas Clean Water Initiative Program Grant Screening Layer
(http://anrmaps.vermont.gov/websites/anra5), which identifies potential natural
resource conflicts and permitting needs for a given area. Project locator maps should be
downloaded from the Atlas for each project identified in th&/AR and the maps
should be subntied to DEC as a PDF. Please see the CWIP Application Manual,
Appendix 1, for instructions on how to create project locator maps, available at:
https://dec.vermont.qgovsites/dec/files/wsm/erp/docs/manual_appendixl1.pdf

0 Sources of data may includéermort ANR Mapping, VCGI Open Data Portaktang
municipal road assessment/surviformation, current Lake Scorecard Datdext
Generatdon Lake AssessmentdRCS Soil data, Vermont Open Geodata Portal, National
Hydrologic Dataset, Vermont DEC, Vermont Fish and Wildlife, UVM Spatial Analysis Lab,
VTrans, LaRosa Sampling Datke Wise Data

3. Field Assessmenté/nder the Methods Section of ihTechnical Guideline for LWAPS, three
core areas of assessment angpected,and more details are provided there for conducting field
work.

0 Shoreland Assessment€omplete éhorelandAssessment and Lake Wise
AssessmentdA Shoreland Assessment is a btmafr of the entire shoreline, or
strategically prioritized sections of the shoreline. Lake Wise Assessments are done on
shoreland propeiieswith the permission of the landowner. A certain number of these
assessments is prescribed in your contract. Tdgper Lake Wiséssessmentg,ou
Ydzad FGAGSYyR F [F1S 2AaS 1aaSaavySyld ¢NIAYAYS:S
Lake Shoreland Coordinator for training. You must use the Lake Wise Application to
perform Lake Wise assessments.

A Produce locator maps with site photos of identified problems and a project
summary report that identifies site/design considerations, permitting needs,
cost estimates, restoration/water quality improvement objectives and goals,
and level of landowner comtment.

o0 Roadway AssessmentBecide on an approach for assessing roadways. This could draw
from the Municipal Roads General Permit (MRGP) road erosion inventory methodology
for municipal roads and/or adopt the MRGP inventory with DEC approval fer non
munidpal road networks. Ground truth your inventory of hydrologically connected
roads from your watershed data library, prioritizing those that do not meet the
standards of the MRGP erosion inventory and those identified through local knowledge
as problematic.

A Create a locator map with site photos of potential improvement projects.

A Create a project summary report that identifies the site/design considerations,
permitting needs, and best management practices necessary to bring road
segments into compliance, saciated costs estimates, and levelaidowner
commitment.

0 Stream Assessmentsdentify all tributaries to the lake and create a method for
segment prioritization using existing monitoring data and local knowledge. All
tributaries should be assessedtome extent. Any exceptions may be discussed with
the DEC Project Manager. Complete either an SGA Lite Assessment (Phase 2 Rapid
Stream Assessment) for streams with a watershed size less than 2 sg. miles or Stream

Vermont Department of Environmental Conservation, Watershed Management Division, Lake and Watershed Action Plan
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Wise Assessments for buffer focused séeiew where appropriate (see methods
section for descriptions of each).

A Create locator maps with site photos of identified problems.

A Create a project summary report that includes site/design considerations,
permitting needs, cost estimates, restoration/tea quality improvement
objectives, and level of landowner commitment for each project.

o Project Prioritization Develop acriterion for project prioritization of clean water
projects. Apply these criteria to all projects identified during the field partbthe
LWAP. The criteria used to prioritize the projects as well as the ranking of projects
should be reviewed at a public meeting with stakeholders.

A Create data visualization oélative sediment and phosphorus load from each of
GKS LINAYIRE BaSOUSNRésl GSNAKSR Ayid2 GKS

A Provide a report with a list of criteria used for prioritization, a table with data
showing greatest threats to the lake by sectand alist of prioritized projects
that includes the level of landowner commitmetiot move forwardfor each
project

A Include meeting minutes from the stakeholder prioritization meeting.

0 Restoration PlansCreate 30% concept designs for top prioritized projects. Number of
projects will be identified in your contract agreement.

A Designs foprioritized projects will include a synthesis of any prior completed
applicable deliverables, 30% design, written landowner commitment to the next
project step, and refined permitting requirements and cestimates.

o0 Final ReportsLWAP reports will be drafted and shared with the LWAP team for review
and at least one round of edit&xamples of completed LWAPSs are available fidve.
final LWAP report will include:

A The final report: dighlevel overview/synthesis of all the prior completed

deliverables

Appendix A: Watershed Data Library

Appendix BAlocator map of all projects identified.

Appendix C: Pridization Matrix and Problem Area Summary

Appendix D: Project Summary Sheets

Appendix E: Concept Designs

In addition to the final reporta public presentation of the outcomes of the LWAP is

required and that presentation will be recorded and made available on the DEC website
as well as the Lake Association Website.

D D D D

Reporting

Different funding sources may have different reporting requiesits. In the past, LWAPSs in Vermont

have been funded privately by lake associations, with DEC CWIP fuanttingy the Lake Champlain

Basin Program (LCBP). Reporting on the use of funds by funding recipients is an important aspect of
accountability, and DE has established milestones and deliverables based on project type for all CWIP
funding initiatives, which are included in the scope of work of all grant and contract agreements. LCBP
grant agreements may also include some unique reporting requirememndistcaensure consistency

across LWAP development in Vermont as well as eligibility for subsequent project implementation
funding, these LWAP Technical Guidelines include some required deliverables that actors developing
LWAPs should strive to complete. Gmtency in LWAP deliverables allows for comparison of broad

Vermont Department of Environmental Conservation, Watershed Management Division, Lake and Watershed Action Plan
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based lake issues and solutions, the level of pollution to lakes, and the means for comparing success of
LWAPs over time, and these required deliverables provide consistent outcomes for all i8gy#&BEss
of the funding source.

LWAP Milestones and Deliverables

The previous section laid out the expected tasks and deliverables for LWAPs. These are adapted from
AppendixB of the Clean Water Initiative Program SFY2023 FgnEblicyThese milestones and
deliverables are subject to change periodically, and it is therefor the responsibility of grantees to
confirm with their grantor that they are following the current requirements.

1 Clean Véter Initiative Funding The VTDEC provides funding
for a range of clean water projects. These funds are
administered under the Clean Water Initiative Program. To
fully understand the funding opportunities and how they trag
the phosphorus loading and cleap efforts throughout
Vermont waters, visit theiweb sitefor updated information

1 CWIP funding of Lake Watershed Action Plans has several ©
requirements.These are important to understand, especially for Final Reporting.
https://dec.vermont.gov/waterinvestment/cwi/grants/resources

4. FieldMethodology

Each LWARanalysisshould includethree corefield assessments:
1 Shoreland
1 Roadways
9 Tributaries

To evaluate thestake watershedareas the methods involve review of electronic data and tools for
watershed preassessmenfollowed byon site field visit evaluations. (See

the Processsection above for information about the required outcomes ¢

the electronic data review ansliggested resources for this preparatory
work.) Below ighe methodology for performing the requirdeield
Assessments.

ShorelandAssessment

BoatAround the Slore

Shorelands can be mildengand boating along the laka&nd observing the
shore for obvious issues of erosion, excessive clearing, or road aavoff
help identify problenshoreland and shallow water habitateas in @me
efficient way.

Many lake association members or other lake users would be willing to
provide boat rides, and thizamworkhelps fuellocal participation and

Vermont Department of Environmental Conservation, Watershed Management Division, Lake and Watershed Action Plan
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engagement in the LWAP proceEsen if you have your own boat, it is recommended that the boat tour
include somene very familiar with the lake and the lake community to help identify landowners and
known problem areas.

Shoreland assessments look at private and public property as well as lake side road issues, and
tributaries. The purpose of the boat tour is aistt look at how the land use around the lakeshore is
affectingthe health of the lake and beginning to identify where the biggest problem areas might be.

1 Before going into the field, study aerial maps to identify potential locations to look at
prioritizing public beaches, public boat access areas, tributaries, areas with cleared land to the
water, any active agriculture or forestry areas.

1 Bring a map and GPS enabled device to be able to mark locations for further investigation.

9 Take photos of potentigdroject areas

Lake Wise Assessments

From both the boat tour and the initial kiekf meeting you
may have already identified shoreland areas that are

potential problem sites. A Lake Wise Assessment should bz,
performed on these shoreland sitdsake Vise Assessments i
provide a prioritized list of recommendations for each
property assessed.ake Wise Assessments for LWAPS sho
prioritize those properties that have both willing landowners
and highest priority projects. Properties that seem like they;
shauld receive a Lake Wise Award can be referred to VT

59/ Q& [18 {K2NBtLYR /22NRAYF G ' S aasaavysyldo

Lake Wise is a neregulatory assessment program for landowners who want to voluntarily improve the
way stormwater moves across their property. An assesgrns performed using the Lake Wise App

which covers fouareasfor stormwater management driveway, structures & septic, recreation area,
shoreland. Landowners that can achieve high marks in each assessment area can earn the Lake Wise
Award. Lake Wisegsessments must be performed using the Lake Wise App and must be done by
trained Lake Wise Assessors. Trainings for Lake Wise are held every spring. If you cannot attend a
training, please contact VT DEC Lakes and Ponds Lake Shoreland Coordinator.

More info about Lake Wise can be found here.

Vermont Department of Environmental Conservation, Watershed Management Division, Lake and Watershed Action Plan
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Road Surveys

Under the Municipal Roads General Perratyns have been
conducting the Road Erosion Inventory to identify and prioritize road:
problem areas. This data is available from the Agency of Natural
Resources website and searchable by each toMisit this site to learn
GKEG A& 1y26y Foz2dzi GKS 1LJzof AO
watershed. When beginning the public road surveys for the LWh&#,
consult thecurrent roal data available for the watershed. This will he
guide what areas need further assessment.

- I'RENE

In the LWAP, roads can be categorized by Agency of Transportatio
class and defined by length per class and percentage of watershed i
length. Existing town phs, road erosion assessments, bridge & culver
assessments, VTDEC hydrologically connected road segment data, LiDAR data, and local stormwater
infrastructure mapping can all be used to identify areas of high sedimentation and nutrient loading due
to road,embankment, and ditch erosion, undersized culverts, or heavy amounts of stormwater runoff.
Road assessments and subsequent project recommendations can be done with the goal of aiding the
Town Roads Department to proactively stabilize roads and maintgimasting stormwater

management features to avoid future stormwater problems and possibly even come into compliance
with the VTANR Municipal Roads General Permit. Many towns or counties will also have road erosion
reports available online that may set thrcurrent conditions and implementation plans that can be

useful to you.

Use the ANRtlas layer for Road Erosion Scoring (MRGP) to view the roads within the watershed of
interest. This will allow you to see what segments of roads meet, partially megtdo not meet the
standards for road erosion. You will want to use this information to focus on sections of roads in the
watershed that do not meet or only partially meet the standards. You will also want to view the
Hydrologically Connected Road Segnseteita layeto view hydrological connection and use this to
prioritize road segments for field evaluation.

Private roads are also often a concern around lakes. Private roads are not monitored under the MGRP.
You will want to utilize the local knowledgéyour LWAP team to decide if there are points of concern

on private roads and reach out to the landowner(s) to see if they are amenable to assessments taking
place and potential improvements being suggested. If owners are amenable, please include private
roads in your road survey.

Once you have prioritized road sections using available online data and cross referencing that with any
local knowledge from your LWAP team, you will perform field assessments of problem road segments.
Visit each site and evadte it for erosion issues, flagging any potential remediation projects for call out

in the road assessment repoiou can view all assessment data for eachnidwere.

Visit theMRGP pagéor full information on road erosion inventory information for public roads
Stream Assessments

Before beginnging the stream assessment portion of the LWAP please consult with the applicable
regional river scientistA region directory can be found here.

Vermont Department of Environmental Conservation, Watershed Management Division, Lake and Watershed Action Plan
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Stream assessments are used to deternfiné G KS f I
are well protected, healthy, and not contribing sediment and
phosphorus to the lake. Stream Geomorphic Assessment (SG
Lite (based on the VT DEC PhagdRapid Stream Assessment
Protocol) should be performed on each tributary of the lake tha
has a watershed size under 2 sq. miles. For streathsawi
watershed size greater than 2 sg. miles work with the regional
river scientist to determine the appropriate level of SGA work & ,;;,"J‘
needed to assess the larger rivers that are draining to the lake ® _ ’;V‘ z-
Specific segments (reaches) may be prioritized dependirigaah < s
knowledge, current land use, and prior assessment. Discuss reach prioritization with the DEC Project

al yIF3SNJ LINA2N) (2 O2yRdzOGAy3 FASER 62Nl e {D! Qa Oly
indicate areas that could lead to flooding issue

Guidance on how to perform a Phase Rapid Stream Assessment Protocol can be found in Appendix
A

If appropriate, the SGA can be followed up with Steam Wise Assessments where riparian buffer projects

have been identified. Stream Wise Assessments focus on riparian area health and require outreach to

and collaboration with landowner&tream Wise is a mdy launched initiative (2021) designed to inform

and engage streamside landowners in protecting and planting native vegetated buffers on their

properties to increase stream health, wildlife habitats, and flood resiliency in their local communities.

ModelSR F FGSNJ GKS [F1S 2A&aS tNRPAINIYQA | LILINRIF OKSXE { i NJ
problems identified along riparian areas and inspire riparian homeowners to manage their property

using watershedriendly best management practiceStream Wise Assessment Tools can be found on

the Stream Wise Champlain website.

During the SGA, sections of streams can be prioritized for landowner outreach and Steam Wise
as®ssments on those sections can be done as a part of the LWAP.

Other Potential LargeScaleLand Uses for Field Assessment

Trail SystemsTimber Stands, Farming Operations, Wastewater TreatrRtanits, Large Resort Areas,
Interstates, or Concentrated Downtown Areas may need separate assessments and/or additional
{G2NXgol GSNI ala0SNItfFyyAy3a SFF2NIad ngetdMiS a Ol £ S
investigation andassessent shoud be noted as such in the Final Report.

5. Prioritizing Projects

Prioritization Process

Each LWAP may use a slightly different formula to priorit
the projects. Reviewing completed LWAPSs for how this h
been done for other lakes will help in deciditngtbest and
most relevant criteria to use to rank projec@ther
references for creating the prioritization process may
Ay Of dzRS (GKS /t8Fy 2FGSNI L
! VAFASR {O2NAY3I t NA2NRGA
t £ I yAaother example of a ranking system created for
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specific waterbody is thé/atershed Consulting Stormwater Master Plan for Bavhich shows a
ranking system for prioritizing projects based on pollution load reduction and costs.

In general, the project prioritization process should, using field data points collected with GPS during the
assessmets, identify key characteristics for each site driving increased steater runoff and pollutant
loading. These GIS observations, along withfialsed observations of site characteristics, can be
summarized in a project prioritization table. Factorslsas the potential for project to improve water
quality, potential to reduce environmental impact, project feasibility, cobenefits, estimated project cost,
and phosphorus removal efficiency ($/pound of phosphorus) should also influence project prioitizati
Some LWAPSs have used thgified Scoring Prioritization for Stormwater Master Pldosument

developed by VTDEC taide project prioritization efforts and have adapted this approach to meet the
specific needs of a lake watershétbu may also wish to reference tG&VIP ppgram design guidance

Below are some suggestions of criteria to use for prioritizing projects and for example, assigning them a
value from 15, with 5 as the highest ranking, then summing the criteria together fot $icares.

o Enhances Natural Buffers o Protects Other Restoration

o Phosphorus Loading Efforts

0 Sediment Loading 0 Landowner Support

o Wildlife Benefits 0 Constructability

o0 Project Feasibility 0 Costs, including BMP unit costs
0 Maintenance Requirements & adjustmens

0 Location (access) o Water Quality Benefits

0 Hydrological Connectivity (sediment & nutrient reduction
0 Public Demonstration Site effectiveness)

Problem areas identified during field tours of the study area can be assigned numerical scoring metrics

that are weighted to assist in prioritizing each project lwhea water quality benefits, project feasibility,
maintenance requirements, costs, and any additional benefits. Once a prioritization approach is

determined, potential projects can be scored based on the defined evaluation criteria and grouped into
categoies (e.g., high, medium, and low priority). For high priority projects, selected based on defined
prioritization categories, summary sheets can be developed that can be used to obtain input from

project stakeholders during subsequent meetings to discudsrefine the final project prioritization list.
Additionally, and as mentioned in Objective #3 on pfge of this document, the LWAP should provide

Fy SadAYFdS 2F NBtFIIGAGBS aSRAYSY( FyR LIK2aLK2NHza f
f | {watershed (shoreland, streams, and roads) into ltiiee. Based on the distribution of project

GeLlSasx +ra ¢Sttt Fra SFEOK LINR2SO0Qa ¢ SNEREKSR 20 (A
estimate the relative load from each of the three priména SOG 2 NAR ¢ 2F (GKS 1S 41 &S
This loading estimate will facilitate project prioritization efforts and ensure that the appropriate focus is

being placed on addressing primary sources of sediment and nutrient loading to a given lake.

Concetual Designs

Once project stakeholders have reviewed and agreed on a ranking for the various projects identified and
described in the draft LWAP, the number of projects identified in your contract should be chosen for
conceptual design development (3@ksign). Concept designs typically include the following elements

WA site plan with contours, existing stormwater infrastructure, and proposed design elements

w 2 KSNB NXBf SgandkydraulicknddelN@data a theCcontributing drainage area and

proposed BMP sizing and design specifications

w ¢BLAOKE RSOFAfAa FT2NJLINRPLRASR LINI OGAOSaA

w ! LINBftAYAYFINE 02340 2LAYAZ2Y
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6. Problems and Solutions

ProblemOverview

[21tQ&a FINB F+y laaSaayvySyid i Fe& LIN
areas in a lake watershed when it comes to stormwater
runoff, erosion, and pollution into the lake. The field

assessments result in a list of projects that can address th
problems. Understanding theroblems and the potential
solutions to those problems is key to producing an effectivi

LWAP report.

Lakewater qualityand ecological functions and values are
impacted by land usson the immediate shoreland and ; :
further into the watershed.Lakes are b& protected from natural shorelands Some of the most
affordable solutions to mitigating stormwater issues are changing cultural habits from clearing and
planting lawn to the use of native plantings in swales, berms, raingardermmapmozones and for
inclSFaAy3a 0dzZFFSNI ARGK Ff2y3 GKS gl G6SNRa SR3ISO

Messaging to property owners should be specific on actions to take to protect the lake. In many

situations, a property owner could mitigate stormwater runoff issues by reducing their lawn,

reintroducing altermtive vegetation types, or minimizing parking areas to lessen compaction and

impervious surface sprawl. Solutions, especially project proposals, should not be designed to
FOO2YY2RIGS 2N YAGATIGS fFyR Y#NKNSIOCSREYMEe LANIZOK A OS &
commonly found in suburbanized landscapes. In these situations, there are often relatively

straightforward solutions, such as those mentioned above. Instead, solutions and more complex project
proposals should focus on managing runoff at sitesMBe G KSNB A& y2 aSlaeé¢ az2f dz
technical expertise and additional funding is needed, such as erosion associated with a failing culvert or

large amounts of runoff associated with a public parking area. In most cases, clearing shorelands leads

to bank instability and erosive slope runoff. While hardscapes or seawalls may temporarily stabilize
shorelands, they do not provide the benefits of natural shoreland vegetation: wildlife / pollinator

habitat, wave and flood protection, temperature moderati@@diment attenuation, and filtration of

stormwater runoff. Restoring natural shoreland communities by vegetation plantings is often the most
affordable / best solution for restoring a healthy lake ecosystem.

Vermont Department of Environmental Conservation, Watershed Management Division, Lake and Watershed Action Plan
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Understanding land use in the watershed adentifying possible point
and nonpoint sources of nutrients and sediment carried via tributaries
and stormwater runoff from roads into a lake is an important element of
[21t Q& | &as ami¥foftéssahlndd © $ha identification of
best mangement practices or projects to reduce nutrient loading,
particularly in watersheds that are scored to be disturbed or highly
disturbed under the VT Lake Scorecard. Additionally, understanding thg
conditions of streams and any contribution of sediment fretmeambank
erosion into a lake, particularly during intense precipitation events, is ar
important part of the LWAP problem / solution identification process.
Specific problems and solutions for stream and road sectors of the LW,
will be included in futue versions of these Technical Guidelines.

Shoreland Best Management Practices

Shoreland Best Management Practi¢B&1Ps)yare designed for minimal
disturbance of the shore for maximum efficiency to soak up stormwater =
and protect wildlife habitatOften the preferredBMPfor lake protection is
a vegetated bufferdue to the effectiveness of vegetation at preventing
erosion, is added wildlife habitat benefit, and co€dther times structural
enhancement is needed or a combination of vegetative and structural
management practiceg.he Lake WisBhoreland Best Management
Practicesnclude both vegetative and structural treatments aceth be
found on the Lake Wise web site.

Vegetative swale with rock

Green Stormwater Infrastructuréractices check dantreats 98% of
road runoff to lake

Green Stormwater Infrastructure is asuitecoBi @ a 1 SYa | yR LIN} OGAOSa GKIFG NBa
KERNRf23IAO0 LINRPOSaasSa Ay 2NRSNI G2 NBRdzOS GKS @2f dzvy
Riparian buffers, green roofs, bioswales, cisterns, permeable pavements and constructed watands a

all examples of GSWore information is available on the GSI Website.

Bioengineering Designs and Soluti®

Sometimes, erosion problems on lakeshore properties are so
advanced that bioengineering practices aresded in order to return Lake Shore Permitting
the lakeshore to a healthy state.

To learn about what permits may
The Vermont Bioengineering Manuists many shoreland best be required for certain Best
management practices and bioengineering practices in detail that ¢ Management Projectsiisit the

be used to enhance and remediate shorelines. All projects identifie Shoreland Permitting web site.

in the LWAP that will apply for further funding throutite Clean Also, learn who theegional
Water Initiative Program will be projects that utilize solutions listed| Permitting Specialigs for each
the bioengineering manual or that have prior approval from DEC | lake

Lakes and Ponds staff.

On the next page is an example from the Bioengineering Manual of common uplanudesgement
practices and shoreland bioengineering practices. These are just some examples, there are many more
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https://dec.vermont.gov/watershed/lakes-ponds/permit
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innovative and effective strategies listed in the bioengineering mamnadle Wise also has many useful
factsheet covering how to create and install some of these best management practices

Permitting

Some shoreland projects will require a permit to be implemented. The two most common types of
permits are Shoreland Permits and Lake Encroachment Pefitdiscuss permitting for your gemxts,
please visit the Shoreland Permitting website and speak with your regional permitting specialist.

Lake Encroachmén Projects encroaching on public waters (from mean water level towards the lake)
such as docks, alls, boathouses, bridges, water intakes, cables, dredging, or fill requires a permit. Lake
Encroachment Permits are issued under 29 V.S.A. Chapter 11.

Shoreland! & 2F WdzZ & mMX HamnX OKIFy3aSa G2 fFyR dzaS 4AGK.
known as the Protected Shoreland Area), such as any new development, redevelopment, or vegetation
removal, may require a permit. Shoreland Permits are issued under 10 V.S.A Chapter 49A, Subsections
1441¢1449.

Vermont Department of Environmental Conservation, Watershed Management Division, Lake and Watershed Action Plan


https://dec.vermont.gov/watershed/lakes-ponds/lakeshores-lake-wise/bmp
https://dec.vermont.gov/watershed/lakes-ponds/lakeshores-lake-wise/bmp
https://dec.vermont.gov/watershed/lakes-ponds/permit
https://dec.vermont.gov/watershed/lakes-ponds/permit

16

Commonu pland Shoreland Solutiongai 2021 vermont Bioengineering Guide, by Watershed Consultants, Nectar Desigr

Shorelne BiOenginee I’ing Fall2021 Vermont Bioengineering Guide, by Watershed Consultants, Nectar Design, and Holly Gre
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